# • 

53 



CLAIMS 

7\n electronic component/ mounting method 
omprising: / 

aligning in position electrodes (5) of a circuit 
board (4) with bumps (3) f</rmed by wire-bonding on 
electrodes (2) of an electronic component (1) with 
interposition of an insulatlve thermosetting resin (6, 6b) 
that includes no conduct ive/particle; and 

hardening with/ heat the thermosetting , resin 
interposed between the Electronic component and the circuit 
board while correcting /warp of the board by pressurizing the 
electronic component/ against the circuit board with a 
pressure force of not smaller than 20 gf per bump, thereby 
bonding the electzronic component and the circuit board 
together for e/Lectrical connection between both the 
electrodes thereof • 

2. An electronic component mounting method as claimed 

in claim 1, wherein 

the positional alignment is executed by aligning 
in positiorf the electrodes (5) of the circuit board (4) with 
the bumps/ (3) formed by wire-bonding on the electrodes (2) 
of the electronic component (1) with interposition of the 
thermosetting resin (6, 6b) without performing leveling, and 
/ the bonding is executed by hardening with the heat 
the t/hermosetting resin interposed between the electronic 
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component and the circuit board while Simultaneously 
performing leveling of the bumps and correction of the warp 
of the board by pressurizing the elecftronic component 
against the circuit board with the pressure force of not 
smaller than 20 gf per bump, thereby bonding the electronic 
component and the circuit board together for electrical 
connection between both the electrodes thereof. 
3, An electronic component/ mounting method as claimed 

in claim 1 or 2, wherein 

the thermosetting r^sin is a thermosetting resin 
sheet (10) having an anisotropic conductive film. 
4 . An electronic cojnponent mounting method as claimed 

in claim \, wherein 

the positional alignment is executed after a solid 
thermosetting resin sheet (6) having a shape dimension 
smaller than an outside dimension (OL) of connection between 
the electrodes (2) /of the electronic component (1) is stuck 
as the thermosetting resin to the circuit board (4) before 
the positional alignment, and 

the ^/nding is executed by hardening with the heat 
the thermosetting resin sheet interposed between the 
electronic /component and the circuit board while 
simultaneously performing the correction of the warp of the 
circuit board by pressurizing the electronic component 
against the circuit board with the heat applied to the 
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thermosetting resin sheet (6), thereby b</nding the 
electronic component and the circuit board together. 
5* An electronic component mounting merhod as claimed 

in claim 1, wherein / 

a conductive adhesive (11) is bransf erred onto the 
bumps (3) of the electrodes (2) of the/electronic component 
(1) before the positional alignment, / 

the positional alignment/ of the bumps with the 
electrodes (5) of the circuit hoard is executed after a 
solid thermosetting resin sheet /6) having a shape dimension 
smaller than an outside dimensA^on of connection between the 
electrodes of the electronic component is stuck as the 
thermosetting resin to the^ circuit board (4) before the 
positional alignment, and / 

the bonding is /executed by hardening with the heat 
the thermosetting resan sheet interposed between the 
electronic component/ and the circuit board while 
simultaneously performing the correction of the warp of the 
circuit board by /pressurizing the electronic component 
against the circu/lt board with the heat applied to the 
thermosetting resin sheet (6), thereby bonding the 
electronic component and the circuit board together. 
6. An el/ectronic component mounting method as claimed 

in claim 1, wherein 

the^ positional alignment of the bumps (3) of the 
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electrodes (2) of the electronic component with the 

electrodes (5) of the circuit board is execmted after a 
solid thermosetting resin sheet (6) whose /one surface or 
both surfaces are provided with a flux la/er (12) is stuck 
5 as the thermosetting resin to the circuit/board (4), and 

the bonding is executed / by hardening the 
thermosetting resin sheet interposed /r>etween the electronic 
component and the circuit boarcl while simultaneously 
performing the correction of the warp of the circuit board 

10 by pressurizing the electronic component against the circuit 
board by a heated head (8), thereby bonding the electronic 
component and the circuit boar^ together as a consequence of 
the bonding of the bumps to /the electrodes of the circuit 
board due to adhesion of a SIuk component of the flux layer 

15 to the bumps occurring when the bumps break through the 
resin sheet. / 

7. An electronic component mounting method as claimed 

in claim 1, wherein / 

the positional alignment of the bumps of the 

20 electronic component with the electrodes of the circuit 
board is executed aftjer a solid thermosetting resin sheet 
(66) where particles/ (14) comprised of: resin balls whose 
surfaces are plated/ with gold; or nickel particles; or 
conductive particles made of silver, silver-palladium, or 

25 gold; or a conductive paste; or gold balls are embedded in a 
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direction in which the bumps and the electrodes/ of the 
circuit board are made mutually electrically /continuous 
inside holes (15) formed in positions corr\esponding to 
either the bumps (3) of the electrodes (2) of/the electronic 
component (1) or the electrodes (5) of the /ircuit board (4) 
before the positional alignment ia/ stuck as the 
thermosetting resin to the electrode dt the circuit board 
through positional alignment, and / 

the bonding is executed b\/ hardening with the heat 
the thermosetting resin sheet / interposed between the 
electronic component and the circuit board while performing 
the correction of the warp / of the circuit board by 
pressurizing the electronic ^component against the circuit 
board with the heat applied Lo the thermosetting resin sheet 
(6) . / 

8. An electronic component mounting method as claimed 

in claim 1, wherein / 

the positioi^l alignment of the electrodes of the 
electronic component /with the electrodes of the circuit 
board is executed after a solid thermosetting resin sheet 
(66) where particleyfe (16) each of which has a size that is 
greater than a thi/ckness (tp^) of a passivation film (la) to 
be coated on at least the electrodes (2) of the electronic 
component and smaller than a thickness (tp^b) of one of the 
electrodes of / the circuit board and each of which is 
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comprised of: resin balls whose surfaces are pLated with 
gold; or nickel particles; or conductive partiales made of 
silver, silver-palladium, or gold; or a conductive paste; or 
gold balls are embedded inside holes Al5) formed in 
positions corresponding to either the electrodes (2) of the 
electronic component or the electrodes/ (5) of the circuit 
board in a direction in which the particles (16) are 
interposed between the electrode of /the electronic component 
and the circuit electrode of the Circuit board and in which 
the electrodes are made mutua/ly electrically continuous 
before the positional alignment is stuck as the 
thermosetting resin to the (electrode of the circuit board 
through positional alignment when mounting the electronic 
component (1) on the circuat board (4), and 

the bonding is/ executed by hardening with the heat 
the thermosetting reBin sheet interposed between the 
electronic componeni/ and the circuit board while 
pressurizing the eLectronic component against the circuit 
board with the heat/ applied to the thermosetting resin sheet 
(6) and with ultrasonic vibrations applied to the electronic 
component . / 

9. An e^ctronic component mounting method as claimed 

in claim 3, whferein 

thd conductive particles included in the 
anisotropic /conductive film (10) are nickel particles plated 
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with gold, 

10. An electronic component mounting method/^s claimed 
in any one of claims 1 through 9, wherein 

the thermosetting resin is pr9^ided by the 
5 thermosetting resin sheet (6) 

11. An electronic component mountir^ method as claimed 
in claim 10, wherein 

the thermosetting resin sh^et (6) has a thickness 
greater than a gap between an/ active surface of the 
10 electronic component and a surface which belongs to the 
circuit board and on which tt^e electrodes (5) thereof are 
formed after the bonding, 

12. An electronic coiTy6onent mounting method as claimed 
in claim 1 or 2, wherein 

15 the thermoset/ting resin is provided by the 

thermosetting adhesive /(6b) 

13. An electr/5nic component mounting apparatus 
comprising: 

a posit;i^onal alignment device for aligning in 
20 position electrodes (5) of a circuit board (4) with bumps 
(3) formed by/ wire-bonding on electrodes (2) of an 
electronic comjionent (1) with interposition of an insulative 
thermosetting/ resin (6, 6b) that includes no conductive 
particle; 

25 ^ heating device {8a) for heating the 
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thermosetting resin (6, 6b); and 

a bonding device for hardening wit^ heat the 
thermosetting resin interposed between thfk electronic 
component and the circuit board while correcliing warp of the 
board by pressurizing the electronic component against the 
circuit board with a pressure force of Aiot smaller than 20 
gf per bump with the heat applied to yne thermosetting resin 
(6, 6b) from the heating device/ thereby bonding the 
electronic component and the ci/cuit board together for 
electrical connection between botm the electrodes thereof. 
14. An electronic compc/nent mounting apparatus as 

claimed in claim 13, wherein 

the positional a/ignment device is to align in 
position the electrodes j/5) of the circuit board (4) with 
the bumps (3) formed by/ wire-bonding on the electrodes (2) 
of the electronic component (1) with interposition of the 
thermosetting resin Ob, 6b) without performing leveling, and 

the bonding device hardens with the heat the 
thermosetting resrin interposed between the electronic 
component and /the circuit board while simultaneously 
performing leve/Ling of the bumps and correction of the warp 
of the board by pressurizing the electronic component 
against the /circuit board with the pressure force of not 
smaller thafn 20 gf per bump with the heat applied to the 
thermosetting resin (6, 6b) from the heating device, thereby 
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bonding the electronic component and the circuit/ board 
together for electrical connection between ^ooth the 
electrodes thereof, 

15. An electronic component mounting /apparatus as 
5 claimed in claim 13 or 14, wherein 

the thermosetting resin is a tbfermosetting resin 
sheet (10) having an anisotropic conduct/ve film. 

16. An electronic component lySunting apparatus as 
claimed in claim 13, wherein 

10 the positional alignmeivfc device sticks a solid 

thermosetting resin sheet (6) /having a shape dimension 
smaller than an outside dimension (OL) of connection between 
the electrodes (2) of the electronic component (1) as the 
thermosetting resin to the ^circuit board (4), and thereafter 

15 executes positional aligjJ^ment of the bumps (3) of the 
electrodes of the electronic component with the electrodes 

(5) of the circuit boayd, and 
the bonding device hardens with the heat the 

thermosetting resin/ sheet interposed between the electronic 
20 component and the circuit board while simultaneously 
performing the correction of the warp of the circuit board 
by pressurizing/ the electronic component against the circuit 
board with the^ heat applied to the thermosetting resin sheet 

(6) , thereby bonding the electronic component and the 
25 circuit boafd together, 
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17. An electronic component mounting appa/atus as 
claimed in claim 13, wherein 

a conductive adhesive (11) is transf e<f-red onto the 
bLimps (3) of the electrodes (2) of the elec^onic component 
(1) before the positional alignment, 

the positional alignment of pne bumps with the 
electrodes (5) of the circuit board /is executed after a 
solid thermosetting resin sheet (6) living a shape dimension 
smaller than an outside dimension <^f connection between the 
10 electrodes of the electronic cizSmponent is stuck as the 
thermosetting resin to the cyrcuit board (4) before the 
positional alignment, and 

the bonding is executed by hardening with the heat 
the thermosetting resin/ sheet interposed between the 
15 electronic component /and the circuit board while 
simultaneously perform/ng the correction of the warp of the 
circuit board by pressurizing the electronic component 
against the circud/c board with the heat applied to the 
thermosetting re^in sheet (6), thereby bonding the 
20 electronic component and the circuit board together. 

18. An electronic component mounting apparatus as 
claimed in claim 13, wherein 

the positional alignment device sticks a solid 
thermosetti/ng resin sheet (6) whose one surface or both 
25 surfaces /are provided with a flux layer (12) as the 
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thermosetting resin to the circuit board (4), and thereafter 
executes the positional alignment of the bumps (3)/ of the 
electrodes (2) of the electronic component (1)/ with the 
electrodes (5) of the circuit board, and 
5 the positional alignment hardens th^ thermosetting 

resin sheet interposed between the electrcmic component and 
the circuit board while simultaneously performing the 
correction of the warp of the circuit'^ board by pressurizing 
the electronic component against /the circuit board by a 

10 heated head (8), thereby bonding the electronic component 
and the circuit board together as a consequence of the 
bonding of the bumps to the /electrodes of the circuit board 
due to adhesion of a flux (component of the flux layer to the 
bumps occurring when the/bumps break through the resin sheet. 

15 19. An electroni^'c component mounting apparatus as 

claimed in claim 13, ywherein 

the posil:ional alignment device sticks a solid 
thermosetting refein sheet (66) where particles (14) 
comprised of: /esin balls whose surfaces are plated with 

20 gold; or nickc^l particles; or conductive particles made of 
silver, silvy^r-palladiiom, or gold; or a conductive paste; or 
gold balls/ are embedded in a direction in which the bumps 
and the electrodes of the circuit board are made mutually 
electrically continuous inside holes (15) formed in 

25 posit/ons corresponding to either the bumps (3) of the 
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electrodes (2) of the electronic component (1) or >tfhe 
electrodes (5) of the circuit board (4), to the electfrodes 
of the circuit board through positional alignment/ as the 
thermosetting resin, and thereafter executes the /positional 
5 alignment of the bumps of the electronic compop^nt with the 
electrodes of the circuit board, and 

the bonding device hardens witfh the heat the 
thermosetting resin sheet interposed be1;ween the electronic 
Q component and the circuit board while performing the 

W 10 correction of the warp of the circuit board by pressurizing 
the electronic component against tbie circuit board with the 
H5 heat applied to the thermosetting resin sheet (6) so as to 

^ achieve the bonding. 

'^l 20. An electronic comp^onent mounting apparatus as 

15 claimed in claim 13, whereii 

the positional /alignment device sticks a solid 
thermosetting resin sheet (66) where particles (16) each of 
which has a size that /s greater than a thickness (tp^) of a 
passivation film (J/a) to be coated on at least the 
20 electrodes (2) of tlie electronic component and smaller than 
a thickness (tpcb)/of one of the electrodes of the circuit 
board and are comprised of: resin balls whose surfaces are 
plated with gold; or nickel particles; or conductive 
particles ma(^e of silver, silver-palladium, or gold; or a 
25 conductive |Saste; or gold balls are embedded inside holes 
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(15) formed in positions corresponding to either /the 
electrodes (2) of the electronic component or the elecxrodes 
(5) of the circuit board in a direction in v^ich the 
particles (16) are interposed between the electrodes of the 
electronic component and the circuit elect/odes of the 
circuit board and in which the electrodes a^e made mutually 
electrically continuous, to the electrodes of the circuit 
board through positional alignment asr the thermosetting 
resin when mounting the electronic /component (1) on the 
circuit board (4), and thereafter /executes the positional 
alignment of the electrodes of the^ electronic component with 
the electrodes of the circuit bo^rd, and 

the bonding device / hardens with the heat the 
thermosetting resin sheet iiycerposed between the electronic 
component and the circuit board while pressurizing the 
electronic component against the circuit board with the heat 
applied to the thermosetting resin sheet (6) and with 
ultrasonic vibrations Applied to the electronic component so 
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An electronic component mounting apparatus as 
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claimed in claim 15, wherein 

the ^^^^onductive particles included in the 
anisotropic conductive film (10) are nickel particles plated 
with gold. 

22. Aj?( electronic component mounting apparatus as 
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claimed in any one of claims 13 through 21, wherein 

the thermosetting resin is provided the 
thermosetting resin sheet (6) 

23, An electronic component mounting app/aratus as 
5 claimed in claim 22, wherein 

the thermosetting resin sheet (6) h^s a thickness 
greater than a gap between an active /surface of the 
electronic component and a surface which belongs to the 
circuit board and on which the elect/odes (5) are formed 
W 10 after the bonding. 

24. An electronic component/ mounting apparatus as 
^ claimed in claim 13 or 14, whereii 

the thermosetting /esin is provided by the 
thermosetting adhesive (6b) . 
15 25. An electronic component mounting apparatus as 

claimed in any one of claims 12 through 14, wherein 

the positional alignment device and the bonding 
device are constructed/of one device. 

26. An electronic component mounting method as claimed 

2 0 in any one of claims 1 through 12, wherein 

a conductive paste (100) is applied to the biomps 
after the posit>ional alignment and before the bonding, and 
thereafter thp'^ conductive paste is hardened to function as 
part of the bump, making the hardened conductive paste break 
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25 through the thermosetting resin during the bonding for the 
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electrical connection between the conductive paste and ^ the 
electrode of the circuit board. 

21. An electronic component mounting appar^^tus as 

claimed in any one of claims 13 through 25, whereii 
5 a conductive paste (100) is applied to the bumps 

after the positional alignment and before the bonding, and 
thereafter the conductive paste is hardened to function as 
part of the bump, making the hardened conductive paste break 

O through the thermosetting resin during/ the bonding for the 

^ / 

^ 10 electrical connection between the conductive paste and the 
^ electrode of the circuit board. 

28. An electronic component/mounting method as claimed 
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in any one of claims 1 through 9 or 11, wherein 

the thermosetting resin sheet is arranged on a 
15 side of the circuit board, 

29. An electronic component mounting method as claimed 

in any one of claims 1 through 9 or 11, wherein 

the thermose'^ting resin sheet is arranged on a 

side of the electron!^ component. 
20 30. An elect'ronic component mounting apparatus as 

claimed in any one of claims 13 through 21 or 23, wherein 

the thermosetting resin sheet is arranged on a 

side of the circuit board. 

31. An /electronic component mounting apparatus as 

25 claimed in any one of claims 13 through 21 or 23, wherein 



